Duck hepatitis (DH) is a frequently fatal, rapidly spreading viral infection of young ducklings, and can be caused by duck hepatitis virus (DHV) types 1, 2 or 3. DHV type 1 (DHV-1) is worldwide in distribution and has been isolated from the livers of infected ducklings since the first outbreak in 1949 in Long Island, New York. Duck hepatitis is of economic importance to duck-raising farms because of the potential high mortality from uncontrolled infection. The presence of DHV-1 is usually confirmed either by inoculation of the isolate into susceptible ducklings or duck or chicken embryos, or by inoculation of duck embryo liver cell cultures (World Organization for Animal Health, or OIE [http:// www.oie.int]). However, these isolation and serological methods are both time consuming and labor intensive. Therefore, in recent years, the polymerase chain reaction (PCR) has been applied as a rapid diagnostic tool for the detection of avian viral and bacterial pathogens. In this study, one-step reverse transcriptase-PCR (onestep RT-PCR) assay using 3D gene-specific primers to detect DHV-1 sequences was developed and optimized.
A rapid, sensitive, and specific diagnostic for DHV-1 infection is required, since currently clinical diagnoses of DHV-1 infection are made by virus isolation and immunological detection methods that are laborious and time consuming. In this study, a one-step RT-PCR method, which was simple, sensitive and specific, was optimized.
Using RNA prepared from serial dilutions of the DHV-1 with the supernatant of the uninfected duckling liver homogenate (10% w/v), the one-step RT-PCR assay was found to be sensitive to 10 ELD 50/ 0.1 ml of DHV-1. Furthermore, this method detected DHV-1 from the livers and allantoic fluid of duck embryos dying before 3 days postinoculation (PI) and of chicken embryos that were chilled at 3 days PI. Therefore, this one-step RT-PCR method is rapid, sensitive and reliable, and can be readily adapted for detection of DHV-1 from other clinical samples.
The one-step RT-PCR method was developed for the detection of duck hepatitis virus (DHV) type 1 (DHV-1) using the Viral Genespin TM Viral DNA/RNA extraction kit. A pair of DHV-1 specific primers was designed against the gene encoding RNA-dependent RNA polymerase (3D gene). Using RNA prepared from duckling liver samples infected with two reference and seven Korean field isolates of DHV-1, one-step RT-PCR with DHV-1 specific primers amplified a 467 base pair fragment. Under the same conditions, no amplification was observed for 14 other avian pathogenic viruses and bacteria.
The one-step RT-PCR requires less handling of the sample, is less labor-intensive, and less prone to contamination. The sensitivity of DHV-1 detection was evaluated using duck embryo liver homogenate samples, and was found to be 10 ELD 50/100 ml . These results confirmed the specificity and sensitivity of one-step RT-PCR of DHV-1. The genomic sequences reported in this paper have been submitted to GenBank and assigned the following accession numbers: DHV type 1 strain DRL-62 (GenBank accession no. DQ219396), DHV type 1 strain R85952 (GenBank accession no. DQ226541), AP-03337 (GenBank accession no. DQ256132) and AP-04203 (GenBank accession no. DQ256134).
